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Wheel bearing with sensors 

Field of the invention 

The invention relates to a wheel bearing with a brake 
caliper fitted and sensors for measuring the braking forces. 

Background of the invention 

Engineers have been working for many years on 
electronic vehicle control systems to improve the ride 
comfort and safety of motor vehicles. One link in this system 
is the wheel bearing, at which the wheel speed is measured 
and the vertical wheel forces between the tire and the road 
are continuously determined. These data are then made 
available to the vehicle control systems. EP 1176403 Al 
discloses one such wheel bearing with the corresponding 
sensors. This wheel bearing provides the additional 
possibility of fastening the brake caliper directly to the 
stationary flange component to enable the forces that act on 
the wheel bearing during braking to be measured. The fixed 
flange of the wheel bearing is then fastened to the wheel 
carrier by a number of bolts. The problem with this 
arrangement or fastening is that the directions of force flow 
between the wheel carrier and the fixed flange component are 
not defined owing to the tightening of the bolts. The forces 
from the wheel bearing or from the brake caliper are thus 
transmitted to the wheel carrier "in some way or other". This 
unclear direction of force flow within the flange makes it 
more difficult to measure the braking forces. 

{00615478.1} 


-2- 


Object of the invention 

It is thus the object to provide a connection between 
the fixed flange of the wheel bearing and the wheel carrier 
which allows unambiguous association of the forces during 
braking . 

Description of the invention 

This object is achieved by the invention. 

The essence of the invention comprises at least one 
form- locking' connecting element to direct the flow of force 
in the stationary part of the wheel bearing in a specific way 
during braking. For this purpose, projections, bolts or pins 
are provided in the immediate vicinity of the fastening 
openings for receiving the brake caliper. These form-locking 
connecting elements engage in recesses in the wheel carrier 
and transmit the braking torque to the wheel carrier in a 
defined manner. Since the exact point of introduction and 
point of transmission of these forces are known, the flow of 
force in the stationary flange of the wheel bearing can be 
stated in a defined way. 

Sensors, which measure changes in length in the 
material of the stationary flange of the wheel bearing, can 
thus be arranged at a suitable point between the points of 
introduction and transmission of the braking force. The 
measured change in length is then converted to a braking 
force . 

A further advantage of this distribution of the 
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various points of introduction into the wheel carrier is that 
the wheel carrier can be further optimized in terms of its 
weight as a result of the precise points of introduction. 

Description of the drawings 

Figure 1 is a perspective and plan view of a fixed 
flange of the wheel bearing; 

Figure 2 shows a fragment of the fixed flange of the 
wheel bearing and the wheel carrier in section; and 

Figure 3 shows the defined directions of force flow 
in the stationary flange of the wheel bearing 

Detailed description of the Preferred Embodiments 

Figure 1 shows a fixed flange 2 of a wheel bearing. 
The brake caliper carrier (not shown) . is fastened at the 
first openings 3 in the flange 2. The supporting forces for 
the brake caliper are thus introduced via the first openings 
3 . 

The fixed flange 2 of the wheel bearing is connected 
to the wheel carrier or wheel rim via the second openings 4 . 
Two of the illustrated second openings 4 have a respective 
annular protrusion 6. This annular protrusion 6 engages in a 
form- locking manner in a recess in the wheel carrier. Even 
one annular protrusion 6 would transmit the torque introduced 
via the first fastening openings 3 to the wheel carrier in a 
form- locking manner. An equivalent solution to that shown has 
the annular protrusions arranged in the wheel carrier which 
can engage in recesses in the fixed flange of the wheel 
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bearing. This equivalent representation is not shown in the 
figures • 

The arrows 11 represent the path of the forces 
between the first openings 3 (brake caliper receptacle) and 
the annular protrusion 6 during braking. Possible positions 
for the location of the sensors 12 along the line 11 of force 
flow are illustrated. The sensors 12 are intended to 
represent all sensors that can detect changes in length in 
materials. .. 

Figure 2 shows a section through the fixed flange of 
the wheel carrier 2, a second opening 4 with an annular 
protrusion 6 being illustrated. The bolt 8 connects the wheel 
carrier 9 to the fixed flange of the wheel bearing 2. 

An optional sliding layer 10 may be introduced 
between the wheel carrier 9 and the fixed flange of the wheel 
bearing. This sliding layer reduces the coefficient of 
friction between the wheel carrier 9 and the fixed flange of 
the wheel bearing unit 2. This reduces the transmission of 
forces due to the bolt preload, so that the flow of forces 
during braking is guided in a specific way from the first . 
fastening openings 3 to the annular protrusions 6 . More 
accurate measurement of forces is thus possible with the 
sensors 12. 

Figure 3 shows a variant of Figure 1. The- sensors 12 
are arranged on the lines of force flow between the brake 
caliper receptacle 3 and the form-locking element 13, 14. 

The difference with respect to Figure 1 is that an 
additional form-locking element 13, 14 is used to transmit 
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the forces from the stationary flange 2 of the wheel bearing 
to the wheel carrier during braking. This form-locking 
element can be in the form of a pin 13 or a key 13. There is 
likewise the possibility of designing this element as a one- 
piece projection 14 on the stationary flange of the wheel 
bearing 2. The equivalent solution/ which involves arranging 
the projection in the wheel carrier, is not shown. 

Although the present invention has been described in 
relation to particular embodiments thereof, many other 
variations and modifications and other uses will become 
apparent to those skilled in the art. It is preferred, 
therefore, that the present invention be limited not by the 
specific disclosure herein, but only by the appended claims. 

Claims 

1. A wheel bearing comprising: 

a rotating part, a stationary flange and rolling contact 
elements arranged between the rotating part and the flange, 
the flange having first openings adapted to support a brake 
caliper; 

at least one sensor so arranged and placed on the 
stationary flange for measuring the braking force by 
measuring a change in length in the material of the 
stationary flange in the flow of force between the first 
fastening openings in the flange for receiving a brake 
caliper and a form-locking connecting element for connecting 
to a wheel carrier. 
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2. The wheel bearing unit of claim 1, further 
comprising a sliding layer between the wheel carrier and the 
fixed flange . 
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